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Motivation

An outstanding problem'in climate prediction s the
lack of long enoughl experiments of retrospective
forecasts to assess model skill, to' identify: model
deficiencies and, more generally, to study: climate
variability: and predictability: on various timescales.

Most of existing experiments of this sort only: cover
the last 10-30 years, with degrees off freedom teo
few: even for interannual fluctuations suchr as ENSO.

Thus It Is desirable to extend such experiments all
the way to the mid-19th century, when instrumental
IN-Situ observations first became available.



Feasibility (1)

(1) Main obstacle: limitation of historical data for model
Initialization.

(2) Nevertheless, it has been demonstrated with an
iIntermediate ENSO forecast system that, with a
coupled nitialization strategy using SST and SLP,
skillful long-term retrospective forecasts are feasible
using the available datasets.

(3) The procedure for the intermediate coupled model
should be applicable to advanced CGCM systems
such as CFS.
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Hypothesis

(1) The CES can be well initialized 1n a coupled manner
Py assimilating only: SST data ever the past ene and a
nalfi centures.

(2) The coupled initialization run and the subsequent
letrospective forecasts are realistic eneugh (at least)
for ENSOrand drought studies.
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Initialization prediction

Coupled data assimilation (CDA): A/O Coensistent with: SST; Smoother forecast
starts; Same model for nitialization and prediction.

CES vi: Realistic initial states (GODAS and R2); not necessarily the optimal;
“initialization shock”
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Objectives

Develop coupled data assimilation and
model initialization: procedure for the CES;

Generate retrospective forecasts for the
past one and' a half*centuries with the CES;

Evaluate the predictability’ of ENSOand
drought using the resulting; datasets.
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Jesting €A proecedure forthe CES

Equatorial anomalous heat content (0-300m)
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Constructing 150-year CES control runwith €A
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http://kage.ldeo.columbia.edu:81/home/.OTHER/.gus/.cdfs/.NCEP/.CFS/.nc/

Comparison ofi CES CHA with AVIS©

Sea Level Anomaly (SLA), cm

CFS Sea Level anomaly

LodUuct;: 1.993-2007
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Comparison o CES CPA run With NCEPR: R1: 1949-2008

10m Zonal Wind, m/s

CFS Zonal Wind anomaly NCEP-NCAR RA Zonal Wind anomaly
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Findings

Historic ENSO events are properly represented in the
150-year “coupled reanalysis’;

The CES is able to capture some of the variations in
precipitation and temperature over the soeuthwestern
US by assimilating only: SST;

Forecast runs are able to predict large El Nino events,
Including thoese in the 19th century;

IINErerane systematic mModel Biases; especially at highn
latitUEes; Whichimay  Not DEIOVERNV ProhpItVE e OUL;
PUKPOSE DUE NEEE GO DE CorhECtedN O flFtREN
IMPreVEMERL:
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Linear multi-moedel ensemble predictions of
the tropical lndoe-Pacific. SSii
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Methoedoelegies ofiensemble construction for
prepabilistic ENSO@prediction

SV1 SST: SST perturbations SO: Stechastic eptimal H-F winds
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llhe effects ofithe surface heatiand freshwater filux
anemalies ontrepicallecean simulation
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Indoe-Pacific Inpole: an intrinsic mode of
lrepical climate varianility,

EOF1 (SST, SSH, winds) Zonal mass flux and wind vector

SODA 1950-2001
}g -SST & Wlinds

IR N

‘,,,_¢¢&&@¢\ €
‘H///,NE
I“/I///y"‘_\\\\'

Sy
RNV

AL
o \_/;/;/ ///f/;////f”
— ‘_'!' /’/////,/////fffTT
7//////(:1[ AR
_,/,»1)447/////~ﬂﬂ/////rn\
"\ 14 e y LTl o
Atk D) }EM\\“"S_ Wini
e b A\ i ‘\\\\ [
PIPRSS NSNS s o 7_}_)»“,\
RS S NN flﬁ_ 2 ) —
H”/“N\\ Rﬁ.‘* ,(f s
' “/”“”*AJ\\§§ ‘.E ¢ I(”(((((((’
S TN .n\\\\\\\“\\

“,\’\\\\\\\
AR

130E

::EI Nmo:

S

LONGITUDE

NORMALIZED PC

La Nlna ’’’’ A

< = = e e e

50 52 54 56 58 60 62 64 66 68 70 72 74 76 78 80 82 84 86 83 90 92 94 96 98 00 02
YEAR

100E 140E 180 140W

Chen, AG, 2011; Chen and Cane, JCP, 2008

AN e

S SV A A B BTN ~



Thank You



